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AJE(12$)15@!)3':4!15!J:4!:1)4:!=4,4!:$%E(4A.!61)4:!=1)3!w!F!
E4,245)!:$@4&,J:3!=4,4!A1:2$,A4A!$5A!5')!:$%E(4A!$:!5'5O
J:4!:1)4:.!
!
.A.V`!P!(
!
D5!$5$(7:1:!'K!U$,1$524!aDSjWDb!=$:!2'5AJ2)4A!J:15@!)34!
8-;! U4,:1'5! 'K! 6D6z! P.G! )'! A4)4,%154! 1K! :$@4O@,'J:4!
3$&1)$)!A1KK4,4A!&7! :4$:'5! a54:)*!&,''A*! ,$5A'%*!=15)4,*!',!
=15)4,!5'5OJ:4b*!',!74$,!aFGGc!$5A!FGG\b.!S4:)*!&,''A*!$5A!
,$5A'%! :1)4:! =4,4! 2'%E$,4A! K',! )')$(! 34,&$24'J:*! @,$::*!
$5A!K',&!2'U4,*!$5A!(1U4!$5A!,4:1AJ$(!@,$::!341@3).!S4:)!$5A!
E$1,4A! ,$5A'%! :1)4:! =4,4! 4U$(J$)4A! K',! 54:)! :3,J&! 341@3)*!
54:)! :3,J&! E,'AJ2)1U1)7! $5A! 2,'=5! A1$%4)4,! 'K! 54:)! :3,J&.!
S4:)*! &,''A*! ,$5A'%*! =15)4,! J:4! $5A! =15)4,! 5'5OJ:4! :1)4:!
=4,4! 2'%E$,4A! K',! )')$(! :3,J&! 2$5'E7! 2'U4,*! )')$(! :3,J&!
A45:1)7*! $5A!:3,J&!341@3).!R34!4`E4,1%45)$(!J51)!=$:!4$23!
&1,A! ('2$)1'5*! ',! '54! :$%E(4A! :1)4*! $((! ),$5:42):! K,'%! 4$23!
:1)4! =4,4! $U4,$@4A! )'@4)34,.! TKK42):! 15! )34! %'A4(! =4,4!
2'%E$,4A! =1)3! (4$:)! :hJ$,4:! %4$5:.! >42$J:4! A$)$! =4,4!
J5&$($524A!$!RJ?47O0,$%4,!)4:)!=$:!J:4A!)'!:4E$,$)4!(4$:)!
:hJ$,4:!%4$5:! a0,$%4,! HP\Pb.! R34! (154$,!%'A4(! 152(JA4A!
$((! %$15! 4KK42):! a:4$:'5*! 74$,*! 2'J5)7b! $5A! $((! E'::1&(4!
15)4,$2)1'5:.! #345! 15)4,$2)1'5! )4,%:! =4,4! 5')! :1@51K12$5)!
,4AJ24A!%'A4(:!=4,4!K1))4A!)'!)34!A$)$.!-4$:)!:hJ$,4:!%4$5:!
$,4!E,4:45)4A!=34,4!5'!15)4,$2)1'5:!=4,4!A4)4,%154A.!-4$:)!
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!:hJ$,4:!%4$5:! K',! )34! 15)4,$2)1U4! )4,%:! $,4! ,4E',)4A!=345!
15)4,$2)1'5:! =4,4! :1@51K12$5).! <4:1AJ$(! @,$::! 341@3)! $5A!
2'U4,! K,'%! )34! FGG\! )'! FGGd! =15)4,! =4,4! $5$(7Q4A! =1)3!
41)34,! FO15A4E45A45)! :$%E(4! )O)4:):! ',! #1(2'`'5O;$55O
#31)547!)4:):!A4E45A15@!'5!5',%$(1)7.!R34:4!A$)$!2'J(A!5')!
&4!$AA4A!)'!)34!DSjWD!&42$J:4!'K!A1KK4,4524:!15!:$%E(15@!
%4)3'A'('@7.!D((!A1KK4,4524:!=4,4!2'5:1A4,4A!:1@51K12$5)!$)!
F!?!G.G\.!
!
W4@4)$)1U4! E$,$%4)4,:! =4,4! $5$(7Q4A! K',! dcM! :1)4:!
%4$:J,4A! 15! FGGc! $5A! FGG\.! 61)4:! =1)3! G! E4,245)! :3,J&!
2'U4,! =4,4! '%1))4A! K,'%! )34! $5$(7:4:.! V52(JA4A! 15! )34!
$5$(7:1:! =4,4! FF! :1)4:! =34,4! @,4$:4=''A! 2'5),1&J)4A! x\G!
E4,245)!'K!)')$(!2$5'E7!2'U4,*!$5A!c!:1)4:!=34,4!:1(U4,!:$@4!
2'5),1&J)4A!x\G!E4,245)!)')$(!2$5'E7!2'U4,.!R34!,4%$1515@!
dFd!:1)4:!aPN!E4,245)b!:$%E(4A!3$A!x\G!E4,245)!:3,J&!2'U4,!
'K!#7'%15@!&1@!:$@4&,J:3.!#7'%15@!&1@!:$@4&,J:3*!:1(U4,!
:$@4&,J:3*!$5A!@,4$:4=''A!:1)4:!=4,4!$5$(7Q4A!)'@4)34,!$:!
'54! :3,J&! 2'U4,! )7E4! 15! )34!DSjWD.!jU4,! PG! E4,245)! 'K!
:3,J&!2'U4,!=$:!K,'%!#7'%15@!&1@!:$@4&,J:3.!
(
HP!YVN!(.AT(T:!)Y!!:QA(
!
A$%&*-#(R+/*&+&(
R34! 1%E',)$524! 'K! 34,&$24'J:! $5A! :3,J&! 2'U4,! K',! 54:)!
2'524$(%45)! 3$:! &445! A4%'5:),$)4A! 15! E,4U1'J:! :)JA14:!
a+'554((7!$5A!')34,:!FGGG*!6U4J%!$5A!')34,:!HPPMb.!6$@4O
@,'J:4! 54:)4A! 15! $,4$:! =1)3! @,4$)4,! )')$(! :3,J&! 2'U4,! aH\!
E4,245)! U:.! H[! E4,245)/!FwG.G[b! $5A! 341@3)! aFM! 2%! U:.! Fd!
2%/!FwG.G\b*!$5A!)$((4,!(1U4!aHF!2%!U:.!HH2%b!$5A!,4:1AJ$(!
@,$::! aP! 2%!U:.!M! 2%b! )3$5!=$:! ,$5A'%(7!$U$1($&(4! 15!'J,!
:)JA7.! #345! )')$(! :3,J&! 2'U4,*! ,4:1AJ$(! @,$::! 341@3)*! ',!
,4:1AJ$(!@,$::!2'U4,!152,4$:4A!&7!HG!E4,245)*!)34!E,'&$&1(1)7!
'K!$!54:)! 152,4$:4A!&7![H.[!E4,245)!aL'((',$5!4).!$(.!FGG\b.!
R34!:3,J&!J5A4,!=3123!)34!345!54:)4A!=$:!)$((4,!a\G!2%!U:.!
cc!2%/!FwG.GGHb!$5A!3$A!@,4$)4,!E,'AJ2)1U1)7!adH!@!U:.!\H!
@/!FwG.GGHb!)3$5!,$5A'%!:3,J&:!15!&')3!74$,:.!!
!!
lJ4!)'!152,4$:4A!E,421E1)$)1'5!15!FGG\*!)')$(!34,&$24'J:!aHM!
E4,245)! U:.! H[! E4,245)b*! @,$::! aH\! E4,245)! U:.! HF! E4,245)b*!
$5A! K',&! 2'U4,! aN! E4,245)! U:.! [! E4,245)b*! $5A! (1U4! @,$::!
341@3)! aH[! 2%!U:.! HG! 2%b!=4,4! @,4$)4,! aFwG.GGHb! 15! FGG\!
)3$5!FGGc.!DU4,$@4!2,'=5!A1$%4)4,!=$:!@,4$)4,!$)!54:)!:1)4:!
)3$5! ,$5A'%! :1)4:! 15! FGGc! &J)! :1%1($,! 15! FGG\! aK1@J,4! Hb.!
61?$!aFGGdb!K'J5A!=4$?!:JEE',)!K',! 152,4$:4A!54:)!:J224::!
15!FGG\!'5!)34!:$%4!:)JA7!$,4$.!+'@@15:!aHPPMb!K'J5A!54:)!
:J224::! K',! :$@4O@,'J:4! 152,4$:4A! 15! 74$,:! =1)3! @,4$)4,!
,4:1AJ$(!)$((!@,$::!2'U4,.!L$J:)(154,!aFGG[b!2'5:1A4,4A!@,$::!
341@3)! )'! &4! $! (1%1)15@! K$2)',! K',! 54:)! :J224::! AJ,15@!
A,'J@3)!74$,:.!L4,&$24'J:!2'U4,!$::'21$)4A!=1)3!54:)! :1)4:!
%$7! 3$U4! E,'U1A4A! :245)*! U1:J$(*! $5A! E37:12$(! &$,,14,:! )'!
E,4A$)',:!al4-'5@!$5A!')34,:!HPP\b.!
!
R34,4!=$:!$!@,4$)4,!5J%&4,!'K!,4O54:):!a14.!F5A!$5A![,A!54:)!
$))4%E):b!15!FGG\!)3$5!FGGc.!<4O54:):!=4,4!%',4!:J224::KJ(!
a\d!E4,245)b! )3$5!K1,:)!54:):! a[F!E4,245)b! a61?$!FGGdb.!R31:!
=$:! (1?4(7! &42$J:4! 'K! )34! 152,4$:4! 15! 34,&$24'J:! 2'U4,.!
D()3'J@3!)34,4!=$:!$!31@34,!E,'E',)1'5!'K!:J224::KJ(!54:):!
15!FGGc*! )34,4!=$:!@,4$)4,!345!:J224::! 15!FGG\!a:J224::! 15!
,$1:15@! $! &,''A! 'J)! 'K! $((! 'K! )34! K4%$(4:! &4@15515@! )34!
:)JA7b! a61?$! FGGdb.! ;'75$3$5! aFGGcb! K'J5A! )3$)! 54:)15@!
E,'&$&1(1)7!152,4$:4A!=345!,$5@4!2'5A1)1'5!=$:!1%E,'U4A.!
!
!
(
9*#"0$! @qV5)4,$2)1'5! &4)=445! 74$,! $5A! :4$:'5$(! 3$&1)$)!
K',! $U4,$@4! 2,'=5!A1$%4)4,! 'K! )34! 54:)! :3,J&! K',! 54:)! $5A!
E$1,4A!,$5A'%!:1)4:!15!FGGc!$5A!FGG\!15!8'(A45!W$((47!$5A!
;J::4(:34((!2'J5)14:.!;4$5:!A1KK4,!aF!?!G.G\b!&4)=445!:1)4:!
=345!K'(('=4A!&7!$!A1KK4,45)!(4))4,.!
!
a0,,'(H$+0*-#(R+/*&+&(
S'! A1KK4,4524:! =4,4! K'J5A! &4)=445! &,''A! $5A! E$1,4A!
,$5A'%!:1)4:!K',!$57!'K!)34!34,&$24'J:!',!:3,J&!E$,$%4)4,:!
%4$:J,4A! '5! 'J,! :)JA7.! 0(4&45'=! aHPdPb! A1A! 5')! K15A! $!
:)$)1:)12$(! A1KK4,4524! &4)=445! &,''A! $5A! ,$5A'%! :1)4:! 15!
VA$3'.!D!%4)$O$5$(7:1:!'K!N!:$@4O@,'J:4!:)JA14:!)3,'J@3'J)!
)34!=4:)!K'J5A!$,4$:!J:4A!&7!&,''A:!w!d!=44?:!'K!$@4!3$A!
@,4$)4,!K',&!$5A!@,$::!2'U4,*!)$((4,!@,$::*!$5A!(4::!:$@4&,J:3!
2'U4,!)3$5!,$5A'%!:1)4:!aL$@45!$5A!')34,:!FGGNb.!
!
R34,4! =$:! @,4$)4,! :3,J&! 341@3)! aFP! 2%! U:.! F\! 2%b*! )')$(!
34,&$24'J:! 2'U4,! aHP! E4,245)! U:.! Hd! E4,245)b*! K',&! 2'U4,!
aH\!E4,245)!U:.!H[!E4,245)b*!$5A!(1U4!@,$::!341@3)!aHN!2%!U:.!
HH!2%b!15!FGG\!)3$5!FGGc!aFZG.GGHb.!63,J&!A45:1)7!aH.\f%F!
U:.!H.Hf%Fb!$5A!,4:1AJ$(!@,$::!341@3)!aP!2%!U:.!\!2%b!=4,4!
@,4$)4,!15!FGGc!)3$5!FGG\*!15A12$)15@!&,''A:!J:4A!A1KK4,45)!
$,4$:! 15! 74$,:! =1)3! A1KK4,45)! E,421E1)$)1'5.! >,''A:! 15!
:'J)34,5! j,4@'5! $5A! :'J)34,5! VA$3'! J:4A! $,4$:! =1)3! )34!
@,4$)4:)! K',&! 2'U4,! a0(4&45'=! HPdP*! l,J)! HPPc$b.! 9',&:*!
15:42):*! $5A! :$@4&,J:3! $,4! )34! E,1%$,7! K''A! :'J,24:! K',!
7'J5@! 2312?:! al,J)! HPPc&*! B4)4,:'5! HPNGb.! 9',&! 2'U4,!
152,4$:4A! F.\! K'(A! K,'%! FGGc! )'! FGG\! AJ4! )'! 152,4$:4A!
E,421E1)$)1'5!$2,'::!%7!:)JA7!$,4$.!D:!K',&!2'U4,!152,4$:4A*!
&,''A:!%$7!3$U4!&445!$&(4! )'! K',$@4! 15!$!U$,14)7!'K!2'U4,!
)7E4:!15!FGG\.!R34!$AA4A!34,&$24'J:!2'U4,!%$7!3$U4!$AA4A!
$! 2'%E'545)! %$?15@! 2312?:! (4::! U1:1&(4! 15! $! U$,14)7! 'K!
2'U4,! )7E4:.! +'@@15:]! aHPPMb! &,''A! J:4! =$:! 4hJ1)$&(7!
A1:),1&J)4A!&4)=445!2'U4,!)7E4:!15!=4)!74$,:!%',4!)3$5!A,7!
74$,:!&42$J:4!'K!)34!@,4$)4,!$U$1($&1(1)7!'K!K',&:.!!
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!!
N+/I$( @Z! ;$`1%J%*! %151%J%*! $5A! $U4,$@4! )4%E4,$)J,4*! )')$(! E,421E1)$)1'5*! $5A! )')$(! :5'=! A4E)3! K,'%! C$5J$,7! )'!
l424%&4,!15!FGGc!)'!FGGd!$)!:)$)1'5!FcNFFG!15!<'J5AJE*!;R!aS$)1'5$(!j24$512!$5A!D)%':E34,12!DA%151:),$)1'5!FGGdb.!
`$+0( S,-&8(
.6$0+#$(S+O*<"<(
N$<7(e9(
.6$0+#$(S*-*<"<(
N$<7(e9(
.6$0+#$(
N$<7(e9(
N,&+I(L0$1*7(
W*-X(
N,&+I(!-,4(
W*-X(
FGGc! C$5! [[! HF! FF.\! G.cG! N.\!
FGGc! 94&! c[! HP! [H! G.Fd! G.\!
FGGc! ;$,! dG! [G! c\! G.HH! G.\!
FGGc! l42! cd! FH! [[.\! G.[P! c.F!
FGG\! C$5! [[! HH! FF! G.Fd! d.\!
FGG\! 94&! cP! HP! [c! R,$24! R,$24!
FGG\! ;$,! \c! FN! cG.\! G.d[! d.c!
FGG\! l42! [d! HM! FN! G.[[! c.\!
FGGd! C$5! cN! FM! [N.\! G.GF! G.G!
FGGd! 94&! cF! Hd! FP! G.FF! H.c!
FGGd! ;$,! cN! FF! [c.\! H.\\! M.G!
!
V52,4$:4A! K''A!$U$1($&1(1)7! $5A!2'U4,!3$U4! )34!E')45)1$(! )'!
152,4$:4!:J,U1U$(!'K!2312?:! a+,$=K',A!HPPMb.!j5!'J,!:)JA7!
$,4$! )34,4!=$:! NH! E4,245)! &,''A! :J,U1U$(! 15! FGGc*! $5A! Mc!
E4,245)! 15! FGG\! a&,''A! :J,U1U$(! 1:! )34! :J,U1U$(! 'K! $)! (4$:)!
'54! 2312?! )'! [G! A$7:! 'K! $@4b! a61?$! FGGdb.! V52,4$:4A! @,$::!
341@3)*! )')$(! 34,&$24'J:! 2'U4,! $5A! K',&! 2'U4,*! (1?4(7!
152,4$:4A!2312?!:J,U1U$(.!
!
lJ4! )'! J5K$U',$&(4! E,421E1)$)1'5! $5A! $! ($2?! 'K! K',&:*! )34!
K''A!:'J,24!K',!2312?:!2'J(A!3$U4!&445!2'%E,1:4A!%',4!'K!
:$@4&,J:3!)3$5!K',&:!15!FGGc.!R31:!2'J(A!&4!=37!:$@4&,J:3!
A45:1)7!=$:!31@34,! 15!FGGc! )3$5!FGG\.!l,J)! aHPPc$b! K'J5A!
2312?! A14):! 15! j,4@'5! )'! 2',,4:E'5A! A1,42)(7! )'! )34!
$U$1($&1(1)7! 'K! E,1%$,7! K''A:.! 9',&:! $5A! 15U4,)4&,$)4:!
2'5:)1)J)4A!xN\!E4,245)!'K!)34!A14)!$)!L$,)!;'J5)$15*!=31(4!
:$@4&,J:3! 2'%E':4A! d\! E4,245)! 'K! )34!%$::! 2'5:J%4A!&7!
2312?:!$)!C$2?$::!+,44?.!B4)4,:'5!aHPNGb!15!245),$(!;'5)$5$!
$5A! 0(4&45'=! aHPdMb! 15! VA$3'! K'J5A! 7'J5@! @,'J:4! $)4!
%':)(7!K',&:!$5A!15:42):!$5A!U4,7!(1))(4!:$@4&,J:3!J5)1(!)347!
=4,4!?HG!=44?:!'(A.!
(
M*-&$0(R+/*&+&(
>')3! =15)4,:! =4,4! ,4($)1U4(7! %1(A! =1)3! 5'! :5'=!
$22J%J($)1'5:!xHG!2%!'5!A$7:!=4!2'((42)4A!&1,A! ('2$)1'5:!
$5A!5'!%',4!)3$5!FG!2%!'K!:5'=!K4((!=1)315!$!%'5)3!a)$&(4!
Hb.!63,J&!341@3)!=$:!@,4$)4,!$)!=15)4,!5'5OJ:4!:1)4:!)3$5!J:4!
:1)4:!15!FGG\!a[d!2%!U:.![F!2%/!FwG.GHb*!&J)!:1%1($,!15!FGGc!
aFN!2%!U:.!FN!2%b.!;':)!=15)4,! :)JA14:!3$U4! K'J5A!341@3)!
'K!:$@4&,J:3!)'!&4!$5!1%E',)$5)!A4)4,%15$5)!'K!:$@4O@,'J:4!
3$&1)$)!&42$J:4!:$@4&,J:3!$U$1($&1(1)7!$&'U4!)34!:5'=!E$2?!
3$:!&445!A4)4,%154A! )'!&4!2,1)12$(! K',!:$@4O@,'J:4!:J,U1U$(!
a#$((4:)$A!HPN\*!>42?!HPNN*!<'&4,):'5!HPPHb.!65'=!54U4,!
2'%E(4)4(7! 2'U4,4A! :$@4&,J:3! AJ,15@! )34! F! 74$,:! 'K! )31:!
:)JA7.!V5!$!:)JA7!15!)34!n4(('=O#$)4,!R,1$5@(4!'K!;'5)$5$*!
wH\! %1(4:! 5',)3! 'K! 'J,! ;J::4(:34((! :)JA7! :1)4*! #$((4:)$A!
aHPN\b! K'J5A! :$@4O@,'J:4! ,4:),12)4A! )'! N! E4,245)! 'K! )341,!
$U$1($&(4! ,$5@4! =345! :5'=! A4E)3:! 4`244A4A! [G! 2%.! R31:!
'22J,,4A!15![!'K!)34!N!=15)4,:!'K!31:!:)JA7.!V)!1:!5')!?5'=5!
=34,4!@,'J:4!=1((!@'!J5A4,!3$,:3!=15)4,!2'5A1)1'5:!'5!'J,!
:)JA7!$,4$.!
!
l4:E1)4!'J,!:$%E(15@!'22J,,15@!AJ,15@!%1(A!=15)4,:*!:3,J&!
2'U4,! aHF! E4,245)! U:.! HG! E4,245)b! $5A! A45:1)7! aH.Ff%F! U:.!
G.Mf%Fb!=4,4!@,4$)4,!aFwG.GGHb!$)!=15)4,!J:4!:1)4:!)3$5!5'5O
J:4! :1)4:.! R31:! 1:! :1%1($,! )'! K15A15@:! 15! VA$3'! :$@4O@,'J:4!
=15)4,! 3$&1)$):! a<'&4,):'5! HPPHb.!lJ,15@! )34!=15)4,! :$@4O
@,'J:4! =4,4! $(%':)! 2'%E(4)4(7! ,4(1$5)! '5! :$@4&,J:3! $:! $!
K''A! $5A! 2'U4,! :'J,24! aB$))4,:'5! HP\F*! #$((4:)$A! HPN\b.!
6$@4O@,'J:4! =4,4! $&(4! )'! %$15)$15! ',! @$15! =41@3)! AJ,15@!
)34! =15)4,! aB$))4,:'5! HP\F*! <4%15@)'5! $5A! >,$J5! HPMMb!
&42$J:4!'K!)341,!5J),1)1'J:!A14)!a#$%&'()!FGGcb!'K!$&J5A$5)!
:$@4&,J:3.!
(
63,J&! A45:1)7! $5A! 2'U4,! =4,4! @,4$)4,! aFwG.GGHb! 15! FGGc!
)3$5!FGG\.!#15)4,!=4$)34,!2'5A1)1'5:!=4,4!:1%1($,!K',!&')3!
74$,:.!V5!)34!K$((!'K!FGG\*!MGG!$2!'K!1%E',)$5)!=15)4,!3$&1)$)!
15!;J::4(:34((!+'J5)7!=4,4!E('=4A*!%$?15@!1)!J5$U$1($&(4!
K',!J:4!AJ,15@! )34!FGG\! )'!FGGd!=15)4,.!#31(4! 1)! $EE4$,4A!
)3$)!&1,A:!3$A!E(45)7!'K!:1%1($,!3$&1)$):!$U$1($&(4!)347!=4,4!
:)1((! K'J5A! 15! )34! E('=4A! $,4$! $5A! 15! $Ag$245)! 3$&1)$)! )3$)!
$EE4$,4A! (4::! )3$5! 1A4$(.! R34! HG! :1)4:! 1%%4A1$)4(7!
:J,,'J5A15@!)34!54=(7!E('=4A!$,4$!AJ,15@!)34!FGG\!=15)4,!
3$A! $! :3,J&! 2$5'E7! 2'U4,! 'K! N.F! E4,245)! $5A! $! A45:1)7! 'K!
G.Md! :3,J&:f%F.! V! K'J5A! :$@4O@,'J:4! ,4)J,54A! )'!=15)4,15@!
@,'J5A:! 74$,! $K)4,! 74$,! $:! A1A! >4,,7! $5A! T5@! aHPM\b.!
6=45:'5!aHPMNb!15!:'J)3O245),$(!;'5)$5$!K'J5A!)3$)!@,'J:4!
E'EJ($)1'5:! A42(154A! &7! N[! E4,245)! $K)4,! [G! E4,245)! 'K! $!
?5'=5! :$@4O@,'J:4! =15)4,! 3$&1)$)! =$:! E('=4A.! j5! 'J,!
:)JA7! $,4$*! (4?! 5J%&4,:! 152,4$:4A! )34! 74$,! K'(('=15@! )34!
E('=15@! a;R9#B! J5EJ&(1:34A! A$)$b*! E'::1&(7! AJ4! )'! )34!
=4)! E,'AJ2)1U4! :E,15@! &4K',4.! l42(154:! 15! E'EJ($)1'5!
5J%&4,:!2'J(A!'22J,!15!)34!KJ)J,4!1K!)34!:)JA7!$,4$!,4241U4A!
3$,:3!=15)4,!2'5A1)1'5:.?
2008 Shrublands Proceedings 24 NREI XVI
4
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 4
https://digitalcommons.usu.edu/nrei/vol16/iss1/4
!61?$! aFGGdb! K'J5A!%'5)3(7!=15)4,! :J,U1U$(! )'! &4! ('=4,! 15!
)34! FGG\! =15)4,! )3$5! )34! FGGc! =15)4,! '5! 'J,! :)JA7! $,4$.!
>42$J:4! ,4E,'AJ2)1U4! 4KK',)! =$:! 31@34,! 15! FGG\*! 61?$!
aFGGdb! $)),1&J)4A! )34! A42(154! 15! :J,U1U$(! )'! ),$A4O'KK:!
&4)=445!:J,U1U$(!$5A!,4E,'AJ2)1U4!4KK',).!R34!A1KK4,4524:!15!
3$&1)$)!&4)=445!)34!F!74$,:!aA42,4$:4A!A45:1)7!$5A!2'U4,!15!
FGG\b! 2'J(A! 3$U4! &445! ,4($)4A! )'! A42,4$:4A! :J,U1U$(! 15!
FGG\.! V)! 1:! E'::1&(4! )3$)! @,'J:4! 23'':4! 3$&1)$):! )3$)! =4,4!
(4::! :J1)$&(4! 2$J:15@! %',)$(1)7.! V)! 1:! $(:'! E'::1&(4! )3$)!
@,'J:4! 23'':4! 3$&1)$):! )'! %1)1@$)4! 31@3! %',)$(1)7*! K',!
4`$%E(4!)347!%$7!3$U4!J:4A!3$&1)$):!=1)3!(4::!A45:1)7!$5A!
2'U4,!15!',A4,!)'!&4!$&(4!)'!U1:J$(1Q4!$5A!$U'1A!E,4A$)',:.!
!
<4:1AJ$(! @,$::! 341@3)! aHP! 2%! U:.! HM! 2%b! $5A! 2'U4,! aH[!
E4,245)!U:.!Hc!E4,245)b!=4,4!:1%1($,!$)!=15)4,!J:4!$5A!5'5O
J:4!:1)4:.!>42$J:4!@,$::!341@3):!%4$:J,4A!K',!,4:1AJ$(!@,$::!
341@3)!15!)34!=15)4,!'K!FGG\!)'!FGGd!152(JA4A!15K(',4:24524:!
)34!341@3):!$,4!5')!2'%E$,$&(4!=1)3!54:)!$5A!&,''A!,4:1AJ$(!
@,$::!341@3):!=4,4!U4@4)$)1U4!A,''E!341@3):!=4,4!%4$:J,4A.!
6$@4O@,'J:4! A1A! 5')! $EE4$,! )'! &4! :4(42)15@! $,4$:! =1)3!
U4@4)$)1U4!2'U4,!15!)34!=15)4,.!R'!'J,!?5'=(4A@4*!5'!')34,!
:)JA7!3$:!$AA,4::4A!)34!1%E',)$524!'K!34,&$24'J:!2'U4,!15!
)34! =15)4,.! 64(42)1'5! K',! $,4$:! =1)3! @,4$)4,! 34,&$24'J:!
2'U4,! :44%:! )'! &4! ,4:),12)4A! )'! 54:)15@! $5A! &,''A! ,4$,15@!
$2)1U1)14:!=345!E,4A$)',!$U'1A$524!,4hJ1,4:!31A15@.!
!
jJ,! =15)4,! J:4! :1)4:! 3$A! (4::! :3,J&! 2'U4,! aFwG.GGHb! )3$5!
54:)!:1)4:!aHF!E4,245)!U:.!H\!E4,245)b*!:44%15@(7!15!2'5K(12)!
=1)3!#$((4:)$A! aHPN\b!=3'! K'J5A!54:)! $5A!=15)4,!3$&1)$):!
)'! &4! :75'57%'J:! 15! 245),$(! ;'5)$5$.! #4! &4(14U4! 'J,!
=15)4,! :1)4:! =4,4! ('=! 15! 2'U4,*! 341@3)*! $5A! A45:1)7!
2'%E$,4A! )'! ')34,! :)JA14:! &42$J:4! :5'=! A4E)3! =$:! 5')!
@,4$)! 45'J@3! AJ,15@! )31:! :)JA7! )'! 15K(J4524! @,'J:4!
A1:),1&J)1'5.! #$((4:)$A{:! aHPN\b! :)JA7! 152(JA4A! [! 'K! N!
=15)4,:!=3123!=4,4!$&'U4!$U4,$@4!15!:5'=!$22J%J($)1'5.!VK!
'J,!:)JA7!3$A!'22J,,4A!15!:1%1($,!=15)4,:!1)!1:!(1?4(7!)3$)!)34!
=15)4,!3$&1)$)!2'J(A!3$U4!&445!:1%1($,!)'!54:)15@!3$&1)$).!
!
j)34,! :)JA14:! 3$U4! K'J5A! &,''A! :1)4:! )'! 3$U4! (4::! :3,J&!
2'U4,!)3$5!,$5A'%!:1)4:!!$5A!54:)!:1)4:!)'!3$U4!@,4$)4,!:3,J&!
2'U4,!)3$5!,$5A'%!:1)4:!aL$@45!$5A!')34,:!FGGNb/!3'=4U4,!
=4!K'J5A!)34!F!3$&1)$):!a54:)!$5A!&,''Ab!)'!&4!:1%1($,!15!'J,!
:)JA7! $,4$.! #4! ,4%'U4A! $((! 5'5O:3,J&! 3$&1)$):! K,'%! 'J,!
$5$(7:1:! 15!',A4,! )'!2'%E$,4!:3,J&!3$&1)$):/! 1K! )31:!3$A!5')!
&445!A'54!)34!$U4,$@4!2'U4,!'K!:3,J&:!$)!&,''A!:1)4:!='J(A!
3$U4!&445!('=4,.!D:!K',&:!A4:122$)4*!@,'J:4!'K)45!%'U4A!)'!
%',4! %4:12! :1)4:! 15! ')34,! :)JA14:! a+'554((7! $5A! ')34,:!
FGGGb.! >1,A:! 15! 'J,! :)JA7! =4,4! 5'5O%1@,$)',7! =1)3!
%'U4%45):! )7E12$((7! (4::! )3$5! HG! ?%! &4)=445! :4$:'5$(!
3$&1)$):*!)34,4K',4*!54:)15@!$5A!&,''A!,4$,15@!,'J)154(7!)''?!
E($24!=1)315!2(':4!E,'`1%1)7.!
!
-'@12$((7*!&42$J:4!'K!A1KK4,4524! 15!:4$:'5*!&,''A!:1)4:!3$A!
@,4$)4,!@,$::!341@3)!)3$5!54:)!:1)4:!$5A!54:)!:1)4:!3$A!@,4$)4,!
,4:1AJ$(! @,$::! 341@3)! )3$5! &,''A! :1)4:! aFwG.GFb.! R')$(!
34,&$24'J:! 2'U4,! $5A! K',&! 2'U4,!=4,4! @,4$)4,! aFwG.Gcb! $)!
&,''A! :1)4:*! &J)! @,$::! 2'U4,!=$:! :1%1($,! $)! 54:)! $5A! &,''A!
:1)4:.! <4:1AJ$(! @,$::! 341@3)! =$:! ('=4,! $)! &,''A! :1)4:!
&42$J:4!(1U4!@,$::!=$:!E,'U1A15@!@,4$)4,!2'U4,!)3$5!,4:1AJ$(!
@,$::!$5A!&42$J:4!,4:1AJ$(!@,$::!=$:!2'5)15J$((7!A4@,$A15@!
$:!)34!:4$:'5!E,'@,4::4A.!!
!
#$((4:)$A!aHPN\b!$5$(7Q4A!:$@4O@,'J:4!E,'AJ2)1'5!'U4,!HG!
74$,:!$5A!K'J5A!)3$)!,$15!AJ,15@!)34!($715@!:4$:'5!,4:J()4A!
15! E'',! E,'AJ2)1'5! AJ4! )'! $! ($)4! 3$)23*! &J)! :E,15@! ,$15K$((!
152,4$:4A!E,'AJ2)1'5!'U4,$((.!R34!:E,15@!'K!FGG\!=$:!,$157!
AJ,15@! )34! ($715@!E4,1'A! 15!4$,(7!;$7!$5A!J5)1(! )34!45A!'K!
CJ54.! ;',4! 54:):! K$1(4A! 15! FGG\! )3$5! FGGc*! &J)! )34! 345:!
=4,4! $&(4! )'! ,4O54:)*! $5A! ,4O54:):! =4,4! %',4! :J224::KJ(!
a61?$! FGGdb.! R34! 2'5)15J15@! ,$15! %$7! 3$U4! 45$&(4A! )34!
@,445! JE! E4,1'A! )'! ($:)! ('5@! 45'J@3! )'! E,'%')4! 2312?!
:J,U1U$(.! lJ4! )'! 152,4$:4A! E,421E1)$)1'5*! )')$(! 34,&$24'J:*!
@,$::! $5A! K',&! 2'U4,! =4,4! @,4$)4,! 15! FGG\! )3$5! FGGc!
aFwG.G\b.!R34!E,'E',)1'5!'K!345:!)3$)!:J224::KJ((7!,$1:4A!$!
&,''A!)'![G!A$7:!'K!$@4!152,4$:4A!K,'%!FM!E4,245)!15!FGGc!
)'! c[! E4,245)! 15! FGG\! a61?$! FGGdb.! -4?! 2'J5):! 152,4$:4A!
&4)=445! [G! )'! \G! E4,245)! K,'%! FGG\! )'! FGGd! a;R9#B!
J5EJ&(1:34A!A$)$b!U4,1K715@!31@3!,42,J1)%45)!K,'%!)34!FGG\!
&,44A15@! :4$:'5.! ;'75$3$5! aFGGcb! $(:'! '&:4,U4A! @,4$)4,!
,4O54:)15@! 15! $! 74$,! =345! H:)! 54:)! :J,U1U$(! =$:! ('=! )'!
%'A4,$)4!$5A!3$&1)$)!2'5A1)1'5:!=4,4!K$U',$&(4.!!
!
)QA)VY!:QA(
!
6$@4O@,'J:4! 3$&1)$):! :3'J(A! &4! %$5$@4A! )'! 152(JA4!
:$@4&,J:3*! K',&:*! $5A! @,$::.! L4,&$24'J:! U4@4)$)1'5! =$:!
%',4! 1%E',)$5)! AJ,15@! 54:)15@! $5A! &,''A! ,4$,15@! )3$5!
AJ,15@! )34! =15)4,.! R34,4K',4*! :'%4! E',)1'5:! 'K! @,'J:4!
3$&1)$)! %$7! &454K1)! K,'%! %$5$@4%45)! K',! @,4$)4,!
34,&$24'J:! 2'U4,*! &J)! 54U4,! $)! )34! 4`E45:4! 'K! :$@4&,J:3.!
6$@4&,J:3! 2'U4,! K,'%! HG! )'! [G! E4,245)! =$:! )34! %':)!
2'5:1:)45)!2'%E'545)!'K!:$@4O@,'J:4!3$&1)$).!
!
HP9PHPA)P!(
!
>42?*!R.l.V.!HPNN.!6$@4!@,'J:4!K('2?!23$,$2)4,1:)12:!$5A!3$&1)$)!:4(42)1'5!
!!AJ,15@!=15)4,.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)!cH"HMOFd.!
>4,,7*!C.l.*!T5@*!<.-.!HPM\.!V5)4,:4$:'5$(!%'U4%45):!$5A!K1A4(1)7!)'!
!!:4$:'5$(!J:4!$,4$:!&7!K4%$(4!:$@4!@,'J:4.!C'J,5$(!'K!#1(A(1K4!
;$5$@4%45)!!
!!cP"F[NOFcG.!
+$5K14(A*!<.L.!HPcH.!DEE(12$)1'5!'K!)34!(154!15)4,24E)1'5!%4)3'A!15!
!!:$%E(15@!,$5@4!U4@4)$)1'5.!C'J,5$(!'K!9',4:),7![P"![MMO[Pc.!
+'554((7*!C.#.!4)!$(.!FGGG.!8J1A4(154:!)'!%$5$@4!:$@4!@,'J:4!E'EJ($)1'5:!
!!$5A!)341,!3$&1)$):.!#1(A(1K4!6'214)7!>J((4)15!FM"!PdNOPM\.!
+'554((7*!C.#.*!<44:4*!0.B.*!623,'4A4,*!;.D.!FGG[.!;'51)',15@!'K!@,4$)4,!
!!:$@4O@,'J:4!3$&1)$)!$5A!E'EJ($)1'5:.!Z51U4,:1)7!'K!VA$3'*!T`E4,1%45)$(!
!!6)$)1'5!>J((4)15!MG*!;':2'=.!\GE.!
+'@@15:*!0.D.!HPPM.!<4($)1'5:31E!&4)=445!3$&1)$)!23$5@4:!$5A!!
!!E,'AJ2)1U1)7!'K!:$@4!@,'J:4!$)!L$,)!;'J5)$15!S$)1'5$(!D5)4('E4!<4KJ@4*!!
!!j,4@'5!|)34:1:}.!+',U$((1:*!j<"!j,4@'5!6)$)4!Z51U4,:1)7.!M\!E.!!!
+,$=K',A*!C.D.!4)!$(.!FGGc.!T2'('@7!$5A!%$5$@4%45)!'K!:$@4O@,'J:4!$5A!
!!:$@4O@,'J:4!3$&1)$).!C'J,5$(!'K!<$5@4!;$5$@4%45)!\N"FOHP.!!!
l$J&45%1,4*!<.9.!HP\P.!D!2$5'E7O2'U4,$@4!%4)3'A!'K!U4@4)$)1'5!$5$(7:1:.!
!!S',)3=4:)!6214524![["!c[Odc.!
l4-'5@*!D.0.*!+,$=K',A*!C.D.*!l4-'5@*!l.+.!HPP\.!<4($)1'5:31E:!&4)=445!
!!U4@4)$)1'5$(!:),J2)J,4!$5A!E,4A$)1'5!'K!$,)1K121$(!6$@4!8,'J:4!54:):.!!
!!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)!\P"MMOPF.!!!
2008 Shrublands Proceedings 25 NREI XVI
5
Woodward et al.: Sage-grouse Habitat in Central Montan
Published by DigitalCommons@USU, 2011
!l,J)*!;.6.*!+,$=K',A*!C.D.*!8,4@@*!;.D.!HPPc$.!>,''A!3$&1)$)!J:4!&7!:$@4!!
!!@,'J:4!15!j,4@'5.!8,4$)!>$:15!S$)J,$(1:)!\c"HNGOHNd.!!!
l,J)*!;.6.*!B7(4*!#.L.*!+,$=K',A*!C.D.!HPPc&.!R423512$(!5')4"!l14):!$5A!!
!!K''A!:4(42)1'5!'K!:$@4!@,'J:4!2312?:!15!j,4@'5.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!cN"PGOP[.!!!
T5@*!<.-.B.*!623($A=41(4,.!HPNF.!6$@4!@,'J:4!=15)4,!%'U4%45):!$5A!!
!!3$&1)$)!J:4!15!245),$(!;'5)$5$.!C'J,5$(!'K!!#1(A(1K4!;$5$@4%45).![d"!
!!HcHOHcd.!
L$@45*!+.D.*!+'554((7*!C.#.*!623,'4A4,*!;.D.!FGGN.!D!%4)$O$5$(7:1:!'K!!
!!@,4$)4,!:$@4O@,'J:4!3/(0#5</#<$*+$#5?"'*-'($*!54:)15@!$5A!&,''A!,4$,15@!!
!!3$&1)$):.!#1(A(1K4!>1'('@7.!H[a6JEE(.!Hb"cFO\G.!
L$J:(41)54,*!l.!FGG[.!B'EJ($)1'5!A75$%12:*!3$&1)$)!J:4!$5A!%'U4%45):!'K!!
!!@,4$)4,!:$@4O@,'J:4!15!;'KK$)!+'J5)7*!+'(',$A'!|)34:1:}.!;':2'=*!Vl"!!
!!Z51U4,:1)7!'K!VA$3'.!
L'((',$5*!;.C.*!L4$)3!>.C.!FGG\.!8,4$)4,!:$@4O@,'J:4!54:)15@!3$&1)$)!!
!!:4(42)1'5!$5A!:J224::!15!#7'%15@.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)!!
!!dP"d[MOdcP.!
0,$%4,*!+.0.!HP\d.!T`)45:1'5!'K!;J()1E(4!,$5@4!)4:):!)'!@,'JE!%4$5:!=1)3!!
!!J54hJ$(!5J%&4,:!'K!,4E(12$)1'5.!>1'%4),12:!HF"[GNO[HG.!
0(4&45'=*!l.D.*!8,$7*!8.;.!HPdM.!9''A!3$&1):!'K!gJU451(4!6$@4!8,'J:4.!!
!!C'J,5$(!'K!<$5@4!;$5$@4%45)!FH"MGOM[.!!!
0(4&45'=*!l.D.!HPdP.!6$@4!8,'J:4!54:)15@!$5A!&,''A!3$&1)$)!15!VA$3'.!!
!!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)![["dcPOddF.!
;'75$3$5*!>.C.!FGGc.!-$5A:2$E4O:2$(4!K$2)',:!$KK42)15@!E'EJ($)1'5!!
!!A75$%12:!'K!@,4$)4,!:$@4!@,'J:4!a3/(0#5</#<$*+$#5?"'*-'($*b!15!5',)3O!
!!245),$(!;'5)$5$!|A1::4,)$)1'5}!;1::'J($*!;R"!Z51U4,:1)7!'K!;'5)$5$.!
S$)1'5$(!j24$512!D)%':E34,12!DA%151:),$)1'5.!FGGd.!D55J$(!!
!!2(1%$)'('@12$(!:J%%$,7*!<'J5AJE*!;'5)$5$.!DU$1($&(4!$)"!3))E"ff2'A.!
!!52A2.5'$$.@'Uf$52:J%fD+6.!D224::4A!DJ@J:)![,A*!FGGd.!!
B$))4,:'5*!<.-.!HP\F.!R34!:$@4!@,'J:4!15!#7'%15@*!6$@4!>''?:*!V52.*!!
!!l45U4,!+'('.!
B4)4,:'5*!C.8.!HPNG.!R34!K''A!3$&1):!$5A!:J%%4,!A1:),1&J)1'5!'K!gJU451(4!!
!!:$@4!@,'J:4!15!245),$(!;'5)$5$.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)![c"!
!!HcNOH\\.!!!
<4%15@)'5*!R.T.*!>,$J5*!+.T.!HPM\.!6$@4!@,'J:4!K''A!:4(42)1'5!15!=15)4,*!!
!!S',)3!B$,?!+'(',$A'.!C'J,5$(!#1(A(1K4!;$5$@4%45)!cP"HG\\OHGdH.!
<4%15@)'5*!R.T.*!>,$J5*!+.T.!HPMM.!+$,2$::!2'%E':1)1'5!$5A!454,@7!
!!,4:4,U4:!'K!:$@4!@,'J:4!AJ,15@!=15)4,.!+'5A',!PG"H\OHP.!!
<'&4,):'5*!;.l.!HPPH.!#15)4,!T2'('@7!'K!%1@,$)',7!:$@4O@,'J:4!$5A!!
!!$::'21$)4A!'K!E,4:2,1&4A!K1,4!15!:'J)3!4$:)4,5!VA$3'!|)34:1:}.!;':2'=*!Vl"!!
!!Z51U4,:1)7!'K!VA$3'.!
61?$*!C.-.!FGGd.!>,44A15@!42'('@7*!:J,U1U$(!,$)4:!$5A!%',)$(1)7!2$J:4:!'K!!
!!3J5)4A!$5A!5'5O3J5)4A!@,4$)4,!:$@4O@,'J:4!15!245),$(!;'5)$5$!|)34:1:}.!!
!!>'Q4%$5*!;R"!;'5)$5$!6)$)4!Z51U4,:1)7.!PNE.!!
623,'4A4,*!;.D.*!+'554((7*!C.#.*!#$%&'()*!+.!-.*!>,$J5*!+.T.*!L$@45*!!
!!+.D.*!9,1:15$!;.<.!FGGd.!6'214)7!K',!<$5@4!;$5$@4%45)!V::J4!B$E4,"!!
!!T2'('@7!$5A!;$5$@4%45)!'K!:$@4O@,'J:4!$5A!:$@4O@,'J:4!3$&1)$)O!$!,4E(7.!!
!!<$5@4($5A:!FMa[b![ON.!
6U4J%*!+.;.*!TA@4*!#.l.*!+,$=K',A*!C.D.!HPPM.!S4:)15@!3$&1)$)!:4(42)1'5!!
!!&7!6$@4!8,'J:4!15!:'J)3O245),$(!#$:315@)'5.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!\H"Fd\OFdP.!!!
6=45:'5*!C.T.*!61%%'5:*!+.D.*!TJ:)$24*!+.l.!HPMN.!l42,4$:4!'K!:$@4!!
!!@,'J:4!+45),'24,2J:!J,'E3$:1$5J:!$K)4,!E('J@315@!'K!:$@4&,J:3!:)4EE4.!!
!!>1'('@12$(!+'5:4,U$)1'5.!cH"HF\OH[F.!
Z6lD.!FGG[.!6'1(!:J,U47!'K!;J::4(:34((!+'J5)7*!;'5)$5$.!S$)J,$(!!
!!<4:'J,24!+'5:4,U$)1'5!64,U124!'KK124*!>'Q4%$5*!;R.!FHN!E.!
#$((4:)$A*!<.j.!HPN\.!-1K4!31:)',7!$5A!3$&1)$)!,4hJ1,4%45):!'K!:$@4O@,'J:4!!
!!15!245),$(!;'5)$5$.!;'5)$5$!91:3!$5A!8$%4!l4E$,)%45)*!R423512$(!!
!!>J((4)15*!L4(45$*!Z6D.!!
#$%&'()!+.-.!FGGc.!>,'=:15@!$5A!E($5)!$@4!,4($)1'5:31E:!)'!=15)4,!!
!!E,')415!$5A!K1&4,!'K!&1@!:$@4&,J:3!:J&:E4214:.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!\N"dFGOdF[.!
#$%&'()*!+.-.*!+,4$%4,*!#.L.*!<'::1*!<.C.!HPPc.!B,4A12)15@!&1@!:$@4&,J:3!!
!!=15)4,!K',$@4!&7!:J&:E4214:!$5A!&,'=:4!K',%!2($::.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!cN"F[HOF[c.!
#4:)4,5!<4@1'5$(!+(1%$)4!+45)4,.!FGG\.!<'J5AJE*!;'5)$5$!2(1%$)4!!
!!:J%%$,7.!DU$1($&(4!$)"!3))E"ff===.=,22.A,1.4AJf:J%%$,7!
!!f2(1%:%%).3)%(.!D224::4A!;$,23![*!FGG\.!
!
!
(
!! !
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